Signalling pathways involved in the direct effects of IGFBP-5 on breast epithelial cell attachment and survival.
We have demonstrated previously that IGFBP-5 can confer survival against apoptosis induced by ceramide, C2, or a small synthetic arginine-glycine-aspartic acid (RGD)-containing peptide in a direct manner. The endogenous ceramide-induced pathway is normally counter-balanced by survival signals mediated by sphingosine kinase (SK) and protein kinase C (PKC). In order to investigate whether these pathways are involved in the IGFBP-5 survival effect, we have used inhibitors of SK (N, N-di-methyl sphingosine, DMS) and PKC (chelerythrine chloride, CC). The effect of pre-incubating Hs578T breast cancer cells with IGFBP-5 on cell adhesion or on subsequent cell death induced by C2 or RGD was investigated with and without the presence of DMS or CC. Cell death was determined by trypan blue cell counts and apoptosis confirmed by morphological assessment and flow cytometry. Cell attachment was determined by a cell adhesion assay. The presence of IGFBP-5 significantly inhibited cell death induced by C2 or RGD, compared to the triggers of apoptosis alone (P<0.01 in both cases). In the presence of either IGFBP-5, CC or DMS, there was no significant effect on cell death compared to the control. IGFBP-5 in the presence of either inhibitor resulted in a significant increase in cell death; IGFBP-5 also lost its ability to confer survival on C2 and RGD-induced apoptosis and in contrast significantly increased cell death. In the cell adhesion assay, IGFBP-5 significantly increased cell attachment over basal levels. In the presence of either inhibitor the IGFBP-5 effect on cell adhesion was reversed and cell attachment was reduced to below basal levels. These data suggest that IGFBP-5 promotes the attachment and survival of Hs578T cells by modulating the balance between ceramide and opposing survival signals.